Recently an excess of electron neutrino, νe, events in a MiniBooNE experiment has been reported. An attempt to explain this anamoly was made in a theoretical analysis by introducing a new light Higgs Boson. In the present work we use a new neutrino interaction Z bosons producing Dark Photons to estimate an excess of νµ → νe events.
Introduction
Recently an excess of electron neutrinos in ν µ → ν e events has been found [1] . In an attempt to explain this anomaly a theoretical analysis was carried out with a light Higgs Boson [2] .
Cosmic Microwave Background Radiation experiments have estimated Dark Matter density to be about 23 % of the Universe [3] . Sterile neutrinos are a well-known source of Dark Matter. The MiniBooNE Collaboration [4] estimated the mass difference between a sterile ν 4 and a standard neutrino ν 1 as m 2 4 − m 4 1 ≃ 0.06(eV ) 2 . Another possible Dark Matter particle is a Dark photon a vector boson (quantum spin=1), while a neutrino is fermion (quantum spin=1/2, so Dark Photons would be a very different kind of Dark Matter particle than a sterile neutrino.
There is a great interest in Dark Photons. Prospects for a direct search for Dark Photons at the Fermilab are discussed in a recent review [5] , which also gives parameters needed in the present work.
ν µ → ν e oscillation excess with two sterile neutrinos and Dark Photons
The probability of µ to e neutrino oscillation with two sterile neutrinos was estimated [6] . The transition probability for a muon neutrino to oscillate to an electron neutrino, P(ν µ → ν e ), was obtained from a 5x5 U matrix and the neutrino mass differences δm 2 ij = m 2 i − m 2 j for a neutrino beam with energy E and baseline L by [6] 
In addition to P(ν µ → ν e ) being estimated with two sterile neutrinos as shown in Eq (1) we are considering an additional term with a Dark Photon, illustrated in Figure 1 From Ref [5] M A = 1MeV-10GeV in the di-electron channel. We estimate the coupling constant g A from Refs [5, 7] . The coupling constants g νZ and g eZ are the weak couplings of the Z boson, and g eγ is the standard electromagnetic coupling of a photon to an electrically charged particle like the electron. From Ref [7] g A ≃ 10 −4 to 10 −3 .
The Z − γ-electron correlator is illustrated in Figure 2 The electron correlator in momentum space, corresponding to Figure 2 , is Π µµ ee (p) = g eZ g eγ
.
(2) Thus, with the notation Π µµ ee (p) = Π ee (p)
Using
From Eqs (2, 3, 4) Π ee (p) = 4g eZ g eγ
Using g eZ ≃ 0.53 ≃ g eγ
From Π ee (p) in Eq(6) and the modification of
3 Conclusions
From the results for the modification of the proability of µ to e neutrino oscillation, ∆P(ν µ → ν e ), by the emmision of a Dark Photon vis Z-boson emission is shown in Figure 1 , from Eq (7) we conclude that the excess electron neutrinos found be the MiniBooNE Collaboration [1] cannot be explained by the emission of Dark Photons.
